To describe functional limitations in obese women. DESIGN: Comparisons of functional limitations in obese women and in a normal-weight reference group regarding mobility, balance and housework transport. SETTING: A large room with a corridor and staircase nearby. SUBJECTS: Fifty-seven consecutively selected obese female outpatients, mean age 44 y, body mass index (BMI) 37 kg Á m
Introduction
Obesity, de®ned as a body mass index (BMI) of b 30 kg Á m 72 , is an increasing health problem in developed countries. 1 ± 5 The cause is multifactorial but the increase is regarded as a result of today's sedentary lifestyle. 2, 6, 7 The negative in¯u-ence of obesity on health status with higher mortality, cardiovascular disease, diabetes, osteoarthritis, poorer quality of life etc is well documented. 6, 8, 9 Being un®t is considered even more dangerous to health than being obese. 10 Being female, in poor physical condition and obese not only increases medical risks, 10, 11 it also decreases social and physical activity. 12 ± 15 Since losing weight and maintaining the loss are very dif®cult in practice, maybe advice should focus on ®tness training to decrease medical risks, increase energy and preserve physical functions. 16 The most simple form of ®tness training is to be physically active in everyday life. It is not necessary to visit a gym three times a week; 30 minutes of activity a day, such as walking, climbing stairs, doing housework, gardening etc at an intensity level of 40 ± 60% VO 2max (maximum oxygen capacity) are recommended for acquiring and maintaining moderate ®tness. 17 Discrimination against obese persons is common in work settings and employers are reluctant to hire obese women, 18 who are generally considered to have low ef®ciency, tire easily and be prone to illness. 6, 13, 14, 18, 19 Physicians in the health care system often have negative attitudes toward the obese. 4, 20, 21 They advise their obese patients to lose weight by eating less and with low-intensity physical training such as brisk walking, before other measures can be taken. 15, 22 Such advice is naturally not easy to follow since most obese patients are already on a diet, and brisk walking can have negative side effects in obese women. 23 A previous study showed that obese women used 56% (range 31 ± 98%) of their VO 2max and experienced heavy exertion while walking indoors for about 5 min at their own pace. 23 This could explain why many obese women ®nd walking too strenuous for keeping ®t or losing weight.
Many obese women are un®t and physically inactive. 13, 23 Apart from self-reports where current BMI was associated with poor physical function in women, 7 the impact of obesity on functional health and disability has not been closely investigated. 24 We lack suitable instruments, that are quick and easy to administer in the clinic, to measure or judge the grade of disability in these patients. Our clinical experience is that the drop-out rate is high and compliance concerning physical activity is low in obese subjects. We therefore need more knowledge of common barriers and functional limitations in obese women before giving further advice on ®tness training and physical activity.
The aim of this study was to describe functional limitations in obese women and in a normal-weight reference group and to ®nd functional and aor medical predictors of low compliance with ordinary ®tness training.
As used in this study, according to Verbrugge and Jette, 25 functional limitations refer to restrictions in performing fundamental physical actions used in daily life by one's own age Ð sex group. The intention of including some activities of daily life (ADL) in the functional test was primarily to measure capability to reach etc, not to re¯ect degree of disability. 25 
Methods

Subjects
Obese female outpatients applying for participation in weight-loss intervention programmes at the Karolinska Hospital, Stockholm, Sweden were, consecutively during a year, invited to take part in this study. Fifty-seven patients ful®lled two simple criteria for participating: age between 20 and 65 y and BMI ! 30 kg Á m 72 . Normal-weight women of the same age working in education, administration or dentistry were also invited to participate. Twenty-®ve women answered a local advert for reference persons. Twenty-two of them had BMI`25 kg Á m
72
. All were asked to ®ll in a self-administered questionnaire about musculoskeletal pain (O È rebroformula Èr 007D, FSF-METOD AB, O È rebro). 26 The reference group reported good health and had normal joint problems compared with reference material including 17 701 women, 26 whereas the patients had experienced more pain from neck, hands, back, knees and feet (w 2 ; d.f. 1; P 0.04 ± 0.001) during the current week. 26 The two groups also differed in age; the references being older than the patients (Student's unpaired t-test; P 0.04). Descriptive data on patients and references are given in Table 1 .
Patients and references were informed about the tests and gave their consent to participate. The study was approved by the local ethical committee.
Test protocol
Development and validity.
Existing tests 25, 27, 28 were judged to lack sensitivity to register functional limitations in obese adults and accordingly a special test protocol was developed (Tables 2 and 3 ). This contained 16 different activities of basic ADL (eg cutting toenails) and instrumental ADL (eg walking up stairs carrying two grocery bags). To make a valid test the choice of actions was based on interviews by an experienced physiotherapist with the staff of the obesity unit and with obese women. The women were also observed by the same physiotherapist during household activities, locomotion and exercising. In order to validate the constructed test protocol the women gave their points of view and helped to choose the most relevant actions. Attempted performance of all actions but nos 2, 8 and 14 ± 16 was graded`no dif®culty' (grade 1),`some dif®culty' (grade 2),`great dif®culty' (grade 3) or`impossible' (grade 4). The need for a handrail for support (yesano) and perceived pain (yesano) were also noted (see Table 2 ). A detailed manual describing each different grade in the test protocol was constructed to facilitate the gradingascoring.
After testing the ®rst 20 patients a few actions were replaced by more dif®cult ones (nos 3, 11 and 16) or developed (an exchange of a score for pain and exertion and reliable heart rate measures in nos 14 ± 16) to improve the test. This explains why the number of patients was 37 in the actions above (Tables 2 and 3 ).
Reliability tests. The reliability tests concerned this ®nal version of the test protocol and embraced the four-graded actions. Timekeeping (actions nos 2, 12 and 14) by means of a stop-watch, measuring distance between hands in cm (no 8) with a tape measure or reading the number of heart beats (nos 14 and 16) from a pulsometer (double-checked by manual testing for 15 s) were regarded as highly reliable and thus not involved in the reliability test. Three physiotherapists with different skills and experience and 13 obese male and female patients participated in the test of inter-rater reliability of the remaining actions in the protocol. When the raters were compared, pairwise agreement was good, the coef®cient of weighted kappa being 0.65. 29 The inter-rater reliability and the proportional concordance between all three raters are shown in Table 4 . Coef®cients of kappa between 0.21 and 0.40 are considered fair. 29 The intra-rater reliability coef®cient of weighted kappa checked with test ± retest on 14 male and female obese patients was 0.80, which is good. 29 
Procedure
All the tests were performed indoors at the hospital. A large room was used for most of the actions and for the others the corridor and a nearby staircase. Actions such as stepping up onto a kitchen stool took place close to a set of wall bars to allow hand support. The different actions were performed in numerical order at the participants H own pace (Tables 2 and   3 ). Before each action the test-leader informed or showed the participants what they were expected to do. They were free to omit the most straining actions considering potential pain or risk. The results were scored on the test protocol according to the manual. Time (s) was noted from a stop-watch and heart rate (bpm) from a pulsometer (Sport Tester TM PE-3000, Polar Electro, Kempele, Finland). Perceived pain and exertion were graded by the participants using the Category Ratio Scale, CR10, which is reliable and valid, 30 (see Figure 1 ). 
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Owing to extensive repairs in the building where the patients climbed the stairs, the reference group had to walk up similar, but not identical, stairs. The difference favoured the patients due to the height of the steps: the patients climbed 12.8 m (four¯oors 88 steps; 14.5 cm high) and 6.4 m (two¯oors 44 steps), while the references climbed 15 m (88 steps; 17 cm high) and 7.5 m (44 steps).
Statistics
Results are presented as mean AE standard deviation (s.d.) and aor median (Md) and range and aor number of patients (n) able to perform the tasks. For comparisons between the obese patients and the reference group Student's unpaired t-test was used for parametric data. The Mann ± Whitney U-test was used for nonparametric data, ordinal values and for data lacking a normal distribution. The w 2 test was used for nominal values. P-values 0.05 were accepted as signi®cant.
Multiple regression was used to determine which of the variables were the best predictors of functional limitation.
Results
The results from the testing of obese patients and normalweight references are presented in Tables 2 and 3 . Some individual exclusions were made action-wise (Tables 2 and  3) . One patient had recently had a fat biopsy and was not allowed to lift or carry (actions nos 13 and 16). Two patients used beta-blockers and their heart rate values were excluded from actions nos 14 and 16. One patient had a frozen right shoulder and could not reach behind her back (action no 8). One of the reference persons did not carry the two grocery bags up stairs (action no 16), as she was afraid to provoke low-back pain from her prolapsed intervertebral disc.
In 13 of the 16 actions tested there were signi®cant differences (Mann ± Whitney U-test; P-values between 0.05 and 0.001) in results between the patients and the references. See Tables 2 and 3 . Five patients of 57 could not climb four oors. Fifteen patients of 36 (42%) were unable to walk 50 m and carry groceries two¯oors upstairs, (see Table 3 ). Three tasks, stepping up onto a low stool, rising from a chair and lifting a heavy box from the¯oor (P 0.06), did not offer any signi®cant dif®culties for the patients compared with the reference group.
In contrast to the reference group, pain was more often reported from the patients: in a one-legged stance by 20 patients (w ; d.f. 1; P 0.02). A handrail was needed in rising from squat by 11 patients (w 2 ; d.f. 1; P 0.04), in stepping up onto a kitchen stool by 37 patients (w 2 ; d.f. 1; P`0.001), in rising from a low stool by 21 patients (w 2 ; d.f. 1; P 0.006) and in rising from supine lying on the¯oor by 14 (w 2 ; d.f. 1; P 0.02). One of the reference persons with knee problems found squatting for 10 seconds painful and another with a prolapsed disc could not lift the box. None of the other references reported pain or needed a handrail to perform any of the tasks reported in Table 2 . In stair-climbing the patients walked more slowly up stairs (Mann ± Whitney U-test; P 0.005), had higher heart rates (Mann ± Whitney U-test; P`0.001), and experienced more pain (Mann ± Whitney U-test; P`0.001) and exertion (Mann ± Whitney U-test; P`0.001) than the references, carrying grocery bags or not. The patients also experienced pain while walking down stairs (Mann ± Whitney U-test; P 0.05 see Table 3 ).
Owing to these highly signi®cant results, a short version for judging the functional limitations was constructed. It included the summed up results of four disparate actions (nos 5, 7, 9 and exertion in no 14) that were easy to test in the clinic. This sum was between 7 and 27 (Md 15) for the patients and between 5 and 9 (Md 8) for the references, Figure 1 Category ratio scale, CR10 by Borg.
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Functional limitations in obese women U Evers Larsson and E Mattsson which was signi®cantly lower (Mann ± Whitney U-test; P`0.001). Three patients had a sum 9, which was the highest individual value in the reference group, (see Figure  2) . A pain sum was constructed by adding the values from the patients' data on current pain in lower back, hips, knees and feet (yes 1; no 0), (see Table 1 ).
Multiple regression revealed that the sum of the functional limitations (actions nos 5, 7, 9 and exertion in no 14) was highly in¯uenced by BMI (P 0.002), and also by age (P 0.02) and pain sum(P 0.02), but not by height (NS; see Table 5 ).
Discussion
Although fairly well acquainted with the problems in physical function that obese women complain of, we did not quite expect our patients to have dif®culties as great as those we found. In 10 of the 16 tested actions there were very strong signi®cant differences between patients and references (P`0.001; see Tables 2 and 3 ).
The results showed that the obese women, but not the normal-weight references, had¯exibility problems, eg reaching their own feet or back. They also had dif®culties and sometimes pain in balancing, in performing tasks at¯oor level such as picking things up, squatting or kneeling, rising from low levels, in stepping up onto high steps or walking up and down stairs and walking indoors while carrying something heavy. They moved more slowly, had higher heart rate and experienced more exertion than the references, even though they climbed a staircase with lower steps and less total height thus doing less work than the references.
The general results concerning speed, perceived exertion and pain are in agreement with a previous study where ®tness and walking ability of the same women were found to be low compared to normals. 23 Our subjects had during the current week experienced signi®cantly more pain from their backs, knees and feet than the reference group of 17 701 women had. 26 The ®ndings of others on bodily pain and osteoarthritis in obese persons con®rm our results. 8, 9, 24 Poor physical functioning as shown by the SF-36 questionnaire has previously been reported in obese women. 7, 24 The questions in the Swedish version of SF-36 31 are fairly similar to the actions in our own test protocol. Unfortunately the earlier reported results were given in means and not shown question-by-question, which prevents further comparisons, but the women with the poorest function reported severe limitations in stair-climbing. They also reported some limitations in bending, kneeling, lifting and carrying. 7 All our patients were urban dwellers with a fairly high educational level and many lived in a family and had jobs (Table 1) . With a mixed or rural sample from the obese female population the study results might have been different. 2, 32 The reference group was recruited from workplaces near Huddinge Hospital in Stockholm. Those who answered the advert volunteered to participate because they felt the study was important. They had a high educational level and were all working, compared to 88% of the patients. However, since the references were older than the patients and reported musculoskeletal pain to a normal extent, 26 we considered them a good group for comparison (see Table 1 ).
The time for testing one patient with the new test protocol depended on the patient's condition. In a normal-weight and healthy person it took less than 15 min and was easy to administer, since it only required common hospital or primary care centre equipment. Preferably we should have used an existing and well-evaluated functional test, where the actions could easily be scored. It would have been interesting to compare and express the rate of disability in our obese females with disability in patients with other diagnoses.
Unfortunately the tests available at the start of the study did not meet our requirements. Tests such as the Barthel Index, the Katz ADL Index, the Linn Rapid Disability Rating Scale and the Performance ADL Test assess very basic ADL (feeding, continence, need of human assistance); others, such as the PULSES Pro®le, the Sickness Impact Pro®le and the Instrumental ADL Scale also assess mental and aor social functions. 25, 27, 28 Many of the tests have ceiling effects and thus lack suf®cient challenge for obese persons. The SF-36 31 partly corresponded to our requirements, but was rejected since we sought an objective test and not a questionnaire. The actions summing up the functional limitations from the 
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test protocols (actions nos 5, 7, 9 and exertion in no 14) were chosen to consider easy performance and re¯ect important ADL functions with demands on strength,¯exibility and ®tness. They all involved lower back, hips, knees and feet. The pain sum was made up from reports on current pain in the corresponding joints.
Multiple regression revealed that a high BMI value was an outstanding predictor of functional limitation, but increasing age and lower-body pain also predicted reduced function in the patients. Not only these but also confounding factors such as family and job situation, educational level, sleep problems (Table 1) or being a smoker could in¯uence the functional limitation. References with current pain had no dif®culty in performing the test actions, though, which makes the impact of the BMI value even stronger. According to Stafford et al 7 the odds ratios of having low self-reported function increase with increasing BMI. Fontaine et al 24 have reported functional limitation due to bodily pain, especially among morbidly obese patients. Age was an expected predictor since the frequency of osteoarthritis and disability increases with age. 9 Also, individual height might have been important since short patients had dif®culties in stepping up onto the kitchen stool, but this turned out to be of minor importance. It is interesting that the three patients with normal function had no current pain problems, they were all working and active with golf, dancing and aor gardening several times a week (Figure 1) .
The functional test very well re¯ected what problems in physical function the obese women in this study had compared to normal-weight women. The test protocol can be used to evaluate important effects of exercise or weight-loss interventions, but may be clinically impractical and timeconsuming given the large number of actions. Since functional limitations were closely linked to high BMI, and also to age and current pain, we recommend for clinical use simply considering the patient's BMI value, age and current back and lower extremity pain before giving individual advice on exercise.
Our present and also our previous results on walking ability and maximum oxygen uptake (VO 2max akg) in obese women 23 show that obese women frequently experience problems such as pain and exertion in everyday activities, which might explain why many of our patients were inactive in scheduled exercises and ordinary physical activity (Table  1) . Still we can use our results and encourage obese, sedentary patients with pain to become ®tter to counterpromote disease and to preserve physical function and good health. They should avoid protracted weight-bearing on the lower extremities in combination with kneeling, squatting, rising, climbing or extensive staircase training. This includes walking for those who ®nd it painful, 23 and indoor training activities such as step-up, low-impact aerobics and also many activities such as ball games and winter sports. A varied training programme combining brief nonweightbearing and weightbearing exercises will probably be better tolerated. Suitable options left for obesity ®tness training could be ergometer bicycling, pool exercisingaswimming and training in a gym (resistance training plus aerobic exercising such as bicycling or rowing), 33 which should not provoke pain from the lower limbs. Pool exercising has the extra advantage of including balance training.
Conclusion
The functional test re¯ected functional limitations in the obese women tested. They had dif®culties in reaching (¯ex-ibility), balancing, squatting, kneeling, rising from low furniture, stepping up onto high steps, staircase-climbing and carrying grocery bags. They were also slower and experienced more pain and exertion than normal-weight women in the reference group. A high BMI value, age and current lowerbody pain could predict their functional limitation.
The functional test can be used to evaluate the effects of intervention on functional limitation in obese women, but in the clinic it would suf®ce to investigate the patient's BMI, age and current lower-body pain to be able to give suitable advice on physical activities. Our study results support recommendations on non-weightbearing training for obese women with lower-body pain.
